Reverse engineering has prodigious applications and is the prime cause of todays several engineering marvels.
humanity every time and the other is metallurgy, formulating different alloys [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . Gold, silver, copper, zinc, tin lead and mercury are the fundamental metals through which several alloys were formulated. Even minerals and inorganic materials were alloyed those days as a process of theurapathic remedies [17] . Ancient cultures of India Egypt and others believed in wearing of metallic ornaments as they can ease pains in joints and colic. Such note worthy metals are gold, copper and its alloys [22] [23] [24] . This paper attempts in reverse engineering the ancient
Figure 1: Depicts Functional Breakdown of Whole Process of Ancient Alloying
Cu-Au-zn alloy through the same very ancient roots by dissecting its internal innate processes and parts by keeping in mind the significance of part whole relations at each level of its synthesis.
REVESE ENGINEERING OF CU -AU -ZN ALLOY (MATERIALS AND METHODS)
The part whole schema is undoubtedly the back bone of any engineering and technology in appraising the inner workings of a process / object / system. This in specific plays a even more vital role in applications pertaining to reverse engineering. A whole is a structure made of parts that go hand in hand as a individual system. Scott. D. Findlay et al.
proposed a model that consists of tags, organizers, attachers, communicators as major building blocks of a system that aid in sustaining the operation of a structure and relationship between parts. Extractive metallurgy plays a crucial role in Indian Alchemy especially after the ancients realized that metals and minerals affect human health remarkably. Alloying is a part of extractive metallurgy (Satvapathana) where the other two important aspects of Indian Alchemy are incineration and conversion of metallic chemicals by distillation, sublimation etc. The typical process of alloying in Indian Alchemy is shown in figure 1 . The following table1 shows the complex organizers and communicators involved in the process of alloying.
All the materials involved in the process are commercially pure grade and acquired from local market. As mentioned above pretreatment of metals viz. gold, copper, zinc and copper extracted through copper sulphate are taken in equal quantities in a crucible coated with a mixture as mentioned in alchemical texts [17] [18] [19] [20] [21] . The molten alloy was further characterized using Scanning Electron Microscopy (SEM) which is a method for high resolution surface imaging. This was to exploit the surface topographies of the synthesized alloy. The SEM make is JEOL Model JSM -6390LV with resolution of 3-15 nm and magnification of 5x to 300,000 x (both in low and high volume modes). For dynamic characterization of 
RESULTS AND DISCUSSIONS
Pre-treatment of raw materials in any sort of usage in extractive metallurgy is considered to be most crucial part in Indian alchemical. It is known as "Samskara" and it was believed by the ancient Indians that this process transmutes the latent attributes of a substance which leads in summation of new ones. This belief can also be seen in westren alchemical systems especially of Geber who was known to be the pioneer alchemist. copper extracted using copper sulphate is shown in figure 4 and thermograviometric analysis of the aforementioned coating involving honey, clarified butter, sulphur etc is shown in the figure 6. The degradation occurs in more than eight stages with initial degradation between 100 -112 C with evaporation of water or moisture content before this cutoff. 50% weight loss of the coating occurred at 110 0 C and 75% at 1010 0 C. The final decomposition temperature happened appx at 1200 0 C with a 11% of residual char content. The critical inflection points are shown in the corresponding DTA curve in figure 7 .
The curve depicts the thermal stability of a coating during 500 -690 0 C. 
